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Abstract of JP20021 24627 

PROBLEM TO BE SOLVED: To enable efficient 
radiation of heat generated in a second LSI chip in a 
semiconductor device, having the LSI chip 
connected onto a first LSI chip through facedown 
bonding method. SOLUTION: The second LSI chip 
120 is connected to the first LSI chip 110, having an 
external electrode 1 12 on a peripheral edge by the 
facedown bonding method. A die pad 131 is fixed 
onto a lower surface of the chip 110. The electrode 
112 of the chip 110 is connected to an inner lead 
133 via a bonding wire 134. A resin package 135 
seals the chip 110, the chip 120, the pad 131 and 
the lead 133, so as to expose the upper surface of 
the chip 120 and the lower surface of the pad 131. 
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(57) [ffffl] 

[RSI Il^LSI fy^ill*20LS I f * 
^ 7 * -Y * ^ vtf ^ >- rjj&lz. i 9 Sf^ $ ft X 

j3*8kc^sb«« i i 2 *m-rz>m 1 <^ 

L S I f iz/l 1 0(Oil:, |2OLSIfy/120 

5 0 fl^LS I f ^l 1 0<^Tffi^tt^>r^y Kl 
3 l^if^tltt^o Il^)LS If y^l 1 0<O^ 
%mM\ 1 2 i>f y — Kl 3 3t\A^y f ^^^ f 

3 4fcJ;9*K*ft-CV*s 0 mM'<vlr-i?l 
3 5 tt % Il(7)LS If y^l 10, «2WLSIfy 
y 1 2 O , WyKl3 1 &IM Vf — y — K 1 3 3 
Sr, *20LS If y^l 2 0©±IStf^/<ix Kl 
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fy^i, 

ifJfElU <£> L S l^-y7k itffE* 2WLS I fy^iw 
MJw, tfrlE^lOLS Ify/Ml2fflLS I ^yT" 

£> 

1 <E> L S I fj/7"St>T2«LS I fy^Sritlt 

uea»*W4«jiBo-ir v y^iitfriattjm^ y s? «r«j* 

im*m 2 ] «»SBfc^«B«ffiS:Wi-5 |1©LSI 
y tWE^BS I E sS >f <f V y 7 << -Y SrSMfti" -5 

stii5^i5«ffi^ # ^ -< > v v << £ * i <d 

LS If y/if 2WLS I y7b*7^ ^fVls 

S I f y SfTSE* 2©LSIfy/t alHIlrf&K&W 
|g^^*L-C, HtJfEfSlWLS If5'/M|2roLS 
If-7/i94liLS I /UZmffrtZ^VzL — 

Jtlgi: SHjUfcTV ^ n £ £#m£ i" 5 ¥3S#$£HwM 

»JIB«:IME»1<£>LS If>>yMl2(DLS X^v^f 

WIEW-JhlStt, ttflELS I ^&ffim/<v fr- 

it x y 4 a tfrE#iMt^< y ^fc«MB«-jhi-a xg^ 

[00 0 1] 

*ft«x»j* $ JxfcJB 1 <£> ^Vfrf y ^ <fc US 2 co 
[0 0 0 2] 

JUM^fflfcSrHSfcft, Wili*45««S:»oLS I 
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fc. Igl^LS I ^yytm2<Dh S I^^/^dr^^^ 
^^fr^aR^-f^ ^sSK J: 9 »^ S fix ft 5 

[0 0 0 3] £TF, Mitf»B?2-l 5 6 6 O^fB 
[0 0 0 4] B9fcS«i-J:9fc, IBl^LS i^^yi 

onmiiwLs i ds^sn-cv^iffiiicttrt 

|2(^LSIf>77 P l 3 \Z&tfZ>m2<DLS I 
JXTV^S±B-tK»±^>'^ p l 4^^$tLT*59, ftU 

Wl l t^^i 4 t^SHttSixfcJRffi-e. micoL 
SIf^l0t»2WLS If y/13i:^7W^ 

^^y^vf-< ymia ^^lti^o 

£\ Il^LS If yyi0<bl2C0LS Ify^l 3 

1 COL S Ify^l 0l*y— K 1 

6KttAy«l 7KJ: 9H3t*lx-CV^5i:*^, ^l^L 
20 S I fy/l O^lll 2 4: y — K^i — Aco-T V 

f— y — ki 8 ^r^^^fV i/sfy-i*?! 9KX^om^ 

W^SfjBtSiX-CV^So «l(^LSIfy/10, »2W 

ls if y/i 3 N WyKi6, -fyt^y-Ki 

[0005] mumm<D¥mt£mm&EiT<D£ 5 t-L-c 

[0006] mm&fcftumM 1 2 ^MSftt 
i^ii^Ls if^i o±<D^m^mm^mmi 

30 5Sr»*Ufc«, SI2C0LS If^/1 3^1WLS 
Ify^l O^ftJELt, IglcOLS Ify/1 0^ 
US2^LSIf^/l 3C0/<^^1 4k& 
*ttbfc*tl»-e, Il^LS If^tl2WL S I f 

[0 0 0 7] SlWLSI fy^l 0<D^g|5m® 

1 2£-f >-f— y — Kl 8 t £r^>^V ^W-i -Y 1 9 
^±9S8*bfc«, fl^LSIfy^lO, |2(DL 
S If^yi 3, ^-Y^^y Kl 6, >f y — K 1 8 

[0 0 0 8] 

Ify^l0if2OLS I f 5/^1 3 bfry^oi*? 
^#>fW <t 0 ^ $ tlX ft 5 

*He«MS* s iSV^*, i2^LSIf^/7 P 13(?)±ffi}I 

»/*4ixTif*5!&ia>LS I ^6«*bfcS»J4, ^^"^ 

1 4^LTf l^LS Ify/l 0HfiI$n^«, 
^/^^/ Kl 6^e^»«9, -t<7?«, ^^yKl6t- 

50 «ttfcsft-cv*a>f w-— y-Ki 8*»b^«te»ttiaKix 
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3 

4W»rSa^f|-tt*2^LS If-yy 
1 3^ffiSf^Jt-<T^!9/h§l^"e> l2(DLSIf 
$/Xl 3te*4bfc*^<^l 4fc^LTOjfc1Rtt+ 

[0 0 0 9] ^(Dfcbb, ft2<DLS I f y X 1 3 (D^ffi 
<4otF7 >i?x*ftfetf£1t'rz> t v^ 5 IHHMWJB 

mtmmui*tt>ti&. 

[0 0 10] «fc* S(rfEa*^^*#:»«^«ifi*jfe 

if^yi o±o**»u:ift*tt»flBi s^m^b/c 

If y/l 3SrJBl©LS If y^l 0 
fcJfEELTftl^LS If y^l 0 £ ft 2 <7) L S If y 

/n^^m ^<7)^ s tHMsmm i s as* i 

^)LS I fy/i o ofl.(FB«8i l 2C#«t5i, fti 
(Ols ify^i o co^snflc® 12M yf- y — K i 
8 tSraR^y-f ^X!7>fir 1 9 J: - 

[ooi i] «*^>****«lc43V^-CB:, $6 

8H4WMB i5#*i©LSlf^iO co^gR««i l 2 
Ktt#L*<^J:5fc\ *2©LSIf^l3©W 
ft&rftl £>L S I fy^l 0^ffl«ffil 2<7>rt{H!M1£ 
inM5/J^<LTV^o "f"*t?*>, I20LSI 
fy^l 3<7>f>f X&ft 1 C7)L S Ify^l X 
±0 fc+4>f2:/hS<. Mitf, I2(DLS if yXi 3 

(Dim<D&£ 4rftl COLS If yXl 0(75 1 SOS 
»Lt2mmiS/h*<LTV^« ClODfc&u S20L 
S I f </Xl 3C0*^S, O^TB*l©L S I f yX 
10£ft2<Z)LS If yXl 3i^5>45LS I 

[0012] «rfatc«* % siwls if y 

^±H»2 0L S I f y^7x>f^^!>y^yf^ 

2<OLS Ify^K*4Ufctt»*ft<3lj*-Ct5J: 
5K-f-S^tS:ftl^Bfl5i:U S2(/)LS If 

[0 0 13] 

ffcgBte, iWHC»»«iS:*t«»l«)LS If y 
X£, Il^LSIfy^iC7x^^^^#>r 
-f^*Ali±9S^Snfc»2(OLS If^t, ft 
1<DLS If y7<DTmzmthtl1Zjf'{'<iy Yt, ft 
1(7)LS If y^©^»««t««ttK«WSixfc>f ^ 
f-y-Ki:, ft 1 COLS Ify^ ft2^LS I f y 
X, KSr, ft2^LSIf 
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[0014] ft l <n¥mmm\^&z>b. nm*<y*r— 

v^Sft 2<DLS If y ^±S(D/>4 <tt 4»*g|5^5fg 

Uii"S ±5fc»ihbrv^5fcft, ft2 0L S I f >yXo 
iB^^^tv^L s I bfcjtott, ft2co 

L S I f yX(0±aofc*it5»JB^y^-^»-»mbT 

T^Sfcft, ftl^LS I f *>X<D£Btcj£/&£*vtl> 
70 5LSI ^b*4Lfc|l!W4, X>f K<z>Tffifc*»t5 

[ooi5] fbi<D*m#mmz&\,>x. mm^vtr- 

ftl<OLS If >X, ft2<DLS If >>x, x-y 
✓>-5, K»tM>f— Jl— KSr, »2©LSIfy^± 

Bsy^^y K^Tffi^^nf n^B^io tsttit 

S «t 5 fc*J\it LTV Ll \ 

[0 0 16] ft 1 <©¥SMfcK«tt, ft2<Z)LS If yX 

KH- bnfcSWIMfcS: $ b WI^Ti ^ r. bv \, 

20 [0017] «P|l:#^2^*»flt MM 
fc*««tt«r*1-Sftl<DLS If yX£, ftl^LS 
If^7 p ^7x^^^'>y* ^ v X* Sfc: ± 19 
S^Snfe*2^LS If yXt, ftl^LS If >x 

^^«Bi*«Sfc«K*nfc>f Kt, ft 

l<7)LSIf-/X, ft2<DLSIf^y /XtM — y 
— KSr, ft2<7)LS If iy/^liSl/Il^LS If 

[0 0 18] ft2(7)#5»^S^J:6^ s SMB^X- 
30 ^|2©LS I f ^y^iB^/^ ^tt^a^i 
ffi^S«fc5fc»lkbTV*Sfcft, ft 2 CDL S I f yX<E> 
£ffifc»J*S;h/Ct^5LS I*?>«tLfcitt, ft2<D 
L S I f yX<0-bffi^*5»t5»/IB^y^— y'lcIHiLT 

#«ftf^^TB^>4< 4: J: 5 

»c#ihb-CV^Sfcft, ft l(OLS I f y/©4ffitig* 
£*vCV^LS I ll^LS If y 

X«>TBBfc:*5rt 6*M8»< * X- ^KBffl LTV > 

^ [0 0 19] ft2 0^»{£3g®tw:^T, »IB^y^r— 
S?f4, ft 1 COL S I f 5/X, ft2<OL S I fy/XW 
^f-y — KSr, l2^LSIfy^±IXV»lw 

l s i f yx^TB^-ttt^n^ffifcSo-carm-rs ± 

5 1-itlL CI t LV \ 

[0 0 2 0] ft2CO^*flc3gfitt, ft2<DLS I f $/X 

[00 2 1 ] *«M^{R5ft3^*#:«lltt. ntKA 
*c^SB«ffiSr*-t"5ftl^LS I f 5/Xi:, ftlOLS 
50 I f ^Xco±tC7zc^^X^v^vfV ^X*3StcJ:0 
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»-^$tbfc^2cDLS If y/i, I1WLS Ify/ 
LS If-7/t®2K)LS If y^iOfc IlCOL 

S I f r/^t>'^2 60LS lfy/©*±I^IWl: 

s 5 <£ b \^mzfttz.m%'&mmhi , n©Lsif7 

:/.S.t>*if?2CDL S I fs/^SrttihLT^-SOT^^S/^- 

[0 0 2 2] ISm^fftgitiSi:, |1»LS I 
f s/^i:^2roL S I f v-7b(DWttz, fl©LSIf 

s/^t>*^2toLs i f y-7<D&?mik3mmzMo £ 

/h$Wc«>, SB 1 <D L S I f s/^t>'®2<DL S If 5/ 
:/co3-£ffil2-\r v ^co/h $ v ^flgl^ J: -o T^ffi^i^S 

[0 0 2 3] ^5l5('*3V^rtt, IlWLSI f i/^CO^ 

CO L S I f 5/7°co±S^ii>7Ky-f 5 KJgl^lciJ; 9«5 

S If ■7 7'Rt;i2COLS I f s/7°co#^ffi^-V^^ 
co/h $ V %o* "9 «W&7JCO/h $ V <t 9 £ffi#) 

IcSt^T t ^ -5 <6 , ^?m<o± * 1/ ^itflH»Jffi#!B 
lcOLS IfyyM!2©LS I f yT'cD^BiClg 

[0024] *mwimz> m i w¥sim«sb0>»3I*8s 

li, J^^gl5i^g|5mS^*i-Smi COL S If s/7°cO± 
^2<OLS I f ->/lr7x^^^i>y/f yf ^ 

mi cols if y^-FBi- 

yjs<v KSrB^ff-SXSt, SlcoLSIfy^ 
IlWLSIfy^ !2©LSIfy7' > ^/<yK 

»w yt- y - h**ffim'< y^-^ia^ m 2 co l 

S I f y^coJiQS&t/^V^-y KcoTffico/>/i< tttf 

[0025] mico^Wfl=«B<oSSit*ffit-±5i:> m 
lWLSIf y/, I2COLS If ¥4 *<y YR 
XM - y — KSrfttflg^ s"{r— v^i- J: U , m 2 co L S 
if 5//©±IM^^y KcoTfficO'>^e< 1 

ttbtl-S^^BIc^Tfi, !2coLSIf 
y^olBR^^y KcoTffi<E>'>& < t t^^Pli 

[0 0 2 6] *3BWlw«5«2©i|£i»fr3fi[t«>«3S*fe 
11, Sgc§Btr^gi5«ffiSr#-t--5mi <OL S I f s/^coi 
i^m2COLS I f s/^^^^^VTK^f <<^>f-)5 
iK.lz£y)1g&-rZJLmb, Il©LSIfy/WTffii: 
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ttffi t -Y y- Kt $r«^^Ir»igg1-5 x@ £ , 

mi COLS If m2cOLS If y^ K 

&1>V yf — y - KSr»^<5/^-— v'tr.t <9£ffi#jK§t 
ihi-SX@t, «/<y^-^»EgLti2C0LSI 
f y/colBK^^y KcoTffiSr^tt^^EfrS 

[0 0 2 7] m2co^fls^e<oSSit*feIwJ:5i:, m 
lCOLSIfy^ l2roLSIfy7 p , W^'/H 

70 L-fcffc, Wffi^yir— ^SrW«U-Cff2©LS Ify/ 

*5V^CIi, m 2 COLS Ifyy^lffiS^'f^y KcO 

[00 2 8] *«9ifc«5»3©^fr«fi<&a^rS: 
(4, fl»»fc:*tt«««:*rt-5JBl0?LS If^©i 
(rm2coL s I f y7'?r7iY ^y^y#>f 
*CJ:»>«^t5l8i:, * 1 © L S I f y 
ffit^yf- y-Ki:Sr««t«jfc«itti-SXSi: % mi 
20 ©LS If y/, I2WLS If y/XWVt-y- 
K&flMB'-'s'*--- m2cOLS [fy/«±ffi 
&I>*m 1 co L S If s/7°coTfficO'>/i < t htpAMAi* 

[0029] m 3 co¥*tegjfi<oS^;£}£l£ m 

1C0LS If y/, i2iOLS If y :7°RtM Vf — y 
— KfeWJB^y*— fKJ:!), m2coLS Ify/©! 
ffi&tfm 1 CO L S If y :/cDTfficO'>& < £ ^fkglW 5 
± 5 trttih-r-SX^Srttxr v 
#5>ix5¥**SEB»wi3V^-Ctt. !2©LSIfy 
iO T'coXffiSl/m 1 <OL S I f s/T'cdTBco^/jK 1 

[0030] *¥&m\z&zm4(D¥mitmm<ommj]m 
a, mmw^nmM^-r^KDLs if y/»± 

icm2cDL S I f y/5r7x^x^?y#>f -fy^* 
SCi^S^tSlSi:, mi cols ify^M 

mt-f i^i — 9 — Yb*m%$}\z.wm.-tttm£. mi 

COLS I f y7", m2COLS If y rT&XM V — 

flg^y-Jr-^SrWWL-C, m 2 cOLS Ify7"©±IS 
40 tfmi COL S I coTffiSr^n-e^ffililloTSaj^-fr 
5xei:5r^t^-CV^So 
[00 3 1] 14 cD^ftgf C0»jg/7fe(a 5 t , m 
l©LS[fy/> m 2 co L S I f y tM yf — V 

^y^-y^ffftt, l2CLSIfy7'©±IXO! 
mi cOLS I coTffi£^;ft^£ffil-:EoT^tB$i£5 
X^4rffixTV>5/cA, #bHS^^gB(c*3V>T 
II, m 2 cOLS I f yT'cDXffi&OcmicDLS I COTE 
li^tl^n^ffifwgoTSta Ltl^o 

50 [0032] *is^ 5 m 5 <0¥*UtmW<09&k1jfe 
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nmm\^^r^ ^vva ^zmm-tz u tsaeis 

LS If^tS2(OLS I ^v^fk*?^ x.jfVi/ 

LT, Il^LS I f5/yMl2^)LS I f yXJ;?) 
45LSI ^e^a^^Mt^^^^-^Ii 
fc, LS I*3^a— /PSr^flc^y^r— ^K#Jt-r*# 

[0 0 3 3] K5 0*Wfr*«^»3S*j*fcJ:Si:, « 

K7) ls i f y^^gprn^^fv >-^!7>r-^sr» 

fcwm:|61^IIS:*«t5fcft, »*tt»IBa**« 

[0 0 3 4] »5^*fls:SE«^«Jt**fc*5V^T, * 
5^-7l/*/*ieH\ IftfcttflMB&tt l(7)LSIf>7y 

5iC^»t5Xg^, itltXgte, LS R^a- 
/u*r*MB'< y ^-^±54* 3> ^fc«MB# 

[0 0 3 5] 

01 (a) - (c) M12 (a) , (b) Sr#fl8 

[0 0 3 6] £i\ mi (a) EW^M 
*S«tBS:«poLS IXttEtMC»3ia^n-fe^^J:5 
M^/cLS I ^t«il^LS I f^/l 1 0& 
^2<^)LSI^^7 p 1205:KiU*3<o 
£\ Il^)LS If^/l 10^2^)LS If 5/7^1 
2 0ttt, DRAM^W*!)-£545LS 

I t^^f ^<£> o^y^LS I £ <E>»^fcHi\ El ^ 

«cafi«±te»riK*nfcLs i ^y nys«±^^$ 

[0037] Il^LSIfy^l 10 C03feffi_btr{l# 

MtkAK:M:rtff««ii l l 

ffil 1 2*s«^SixTl^5o !2(OLSIfy/ 
1 2 0<E>£ffiJifc::ft5tt£>& l^LSI f ^/l 1 0^ 

si5Sffii 1 1 kttfcirz&mz\±s m^is^^mm 
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nXtttt^iOftS^l 2 l*S»fifcS*LTV^ 
5 a /^12 10^SH 5Mm-2 00Mmi* 

T-fc^ 0 /^yi2i^M*ft^tm **^±k: 
y^^^cuts^o^^fto-r/^yi 2 i £ 

*ftCi5N i -Au^<B&JRtt*»/*Lfc«K 

/o I(7)±t:g¥Xlj:f^ ^ tv^a ^/^yyi 2 i^ 

[00 3 8] Il^LS 1^5/^1 1 OMiSfrS 

!20LSIf^l 2 0*>«««*U:* 3tBMt®Xtt 

«t 5*S»6IW4»JIB1 3 OSrf^^yf-Xl^^y 

[0 0 3 9] 01 (b) iw^i-J: %\<r>\. 

S I fy/l 1 0^rtg|$fl:^l 1 lil2(DLSIf^ 
^1 2 Otfv^Xi 2 1 tSr&e^^-frbfc^, g£l<o 
20 LS If 1 0^I2(^LS If 5^^1 2 04: 

20LS I f 2 0£^1(7)LS If ^/l 10C 

fc*«-e»l*tt»ifi i 3 oic»br*^BR4txi*bn*iS: 

ffftoTlftlfcttaHtl 3 0Sr«ftS^r5 o -<£>4&£\ *6 

tt&ftjiBi 3 otmmfcm<Dk%ia^ mmzhtzMfc 

^I40l:i5 tefet£ffi/[B l 3 o ^iD^ U *&ftf£ 
mm i 3 o ^3tW^bS<o £ # tefetttt/iB noi: 

#tt#*HI*©)tS:K2(DLS I f y^l 2 0O«|* 

[0040] JfcK, JfilM&WflB 1 3 0 jMWM-* 4: , 0 
1 (c) |OTtJ:3C> *PJEE^— /H 4 OHiSlOES: 
WSrTSo r<E>±5U:-t-5£, Sl^LSIf^ll 
0£fg2CDLS Ify/1 2 0 £ *Stfilfe{£WJIB 1 3 OH 
tD-tWtSHTftSi:*^ f*9£|5®®l 1 lt^zf 
i 2 i t^iSWi:«t§nt/j:SLS i 

r*h *fi»«fe*HIBl 3 0 *s«tRV36«ftS^» 

40 [004 1] ZfcC El 2 ( a ) KScf-J; 5 C LSK 
v*a.— /Wll^LS I f 5/^1 1 OOTffiSry— 

Kl 3 ll^V#>K»il 3 2*m 

^tsft^o ^i^^, y-K^u-^co^^f-y 

— Kl 33^LS I *Z?=l— /ls<Dm£J?\*}(Om£tp£M 

Kl 3 1 t5W >f - y-Kl33J:t) ttttPci: 9 
ADXSr, ^»AS«rffl^Ty — K^u— AC*fLTSfeL 

3 4 J: 19 , IlWLS If >yXl 1 0(O^§B«ffil 1 
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[0 0 4 2] 0 2 (b) ^7^1" £ 5 %$1<DL 

Slfy^llO, l2(^LSIfyyi2 O^O^-f 
/^K13 1 fc»MB'<^— v*l 3 5tcJ:D, tff2coL 
S I ^y^±ffi»V^>f Kl 3 1 *>TEa*»/IB»< 

y-jr-^i 3 5^b«mi-aj:5fc»«#ih-t-5« mm 

frS^fcff ^<0]S£§N Il(DLSIf^/110, 
fg2?)L S I f ^1 2 ORtf^^y Kl 3 1 *>&§f 
»*KRjebr*5<C4:K:J:0, *2©LSlf^l 
2 0©±iBS^>'<yKl 3 loTBffSr«MB^y^r- 

[oo4 3] mi<Dmw»mztikZ¥mv&mtz£z 

t, %2<0"L S I fs/^l 2 0<D±m&ffim/<vtr— *J 
13 5^bdfflLt^5fc*, »2©LSIfy7 p 12 

0 60±ffitw5l^bfcfRifi^2COLS I f s^l 2 0(D_b 

[0 0 4 4] «MB>*y4r— $M 3 5 JR 

1 tf)L S I f-y^l 1 0 S I f y^l 20S 
Xfjf4s<y Kl 3 l<fc-&fr*$£*LV\fc«>, 2o(7)L 

5o 0J*.tf* %\ <DL S I *f-y~f\ 1 0^:t> + m2coL S 
I f^T/l 2 OeaffStfS-tjfr^ftO. 3ramt\ ^ 
5/ K 1 3 1 (Dff^^O. 1 Smmit^^ ^V^l 2 
l(Oil^«10/iiri, ^^yKfflJgl3 2C»J|^^ 
»2 0-3 0|imSfttfc5OT% $J0. 8mmC0J?:£ 

[0 0 4 5] fifoT. Il^»i(^5^ftgf 

So 

[0046] m2<Dmmmm) h3i±**k^»2<d 
[0047] m2<Dmmmm<Dmmtvx. mm^y^r 

-^135 fi^ 2 <D L S I f y Zf 1 20 <D_hffiCDjH^g(5 
*«oT*3 0 > SS2tf)L S I f y^l 2 0tt_bffi»C*5lt 

[0 0 4 8] jS2 0HJ||[»«»j:«S^»#agflfcJ:« 

»IB^y-4r— v^l 3 5^i20LS Ify/120 
j3W5»2(OLS If y^l2 0<Z>±ffifc*51^-C\ *MB 



(6) 4#P 2002-124627 

[0049] 3 (ommmm) sit, *«sj3*>* 3 <o 

»*«fcteoV*-C, 04 (a) - (c) «r#«Uft*«bIft 

[0 0 5 0] *1\ *10lQft»«i:ra«t-, SV^teJI 

MStlfcLS I £r*-T5!iU<DLS If^llOS 
y»2<OLSIfs/^l 2 0Sr«ifbfc«, % 1 (50 L S 
1 0iw^o(t^^2(DL S Ify/l 2 0<7}fg 

iC s IKDLS 1 0<Ortla5«ffil lliS2 

0 L S If ix^l 2 OtfV^^l 2 1 irSrtee^fci^b 

Hi <OL S Ify^l 1 0O±iC^2C0LS I f 
^12 0§r*t«U ^<£>f£, l2^)LSIf>7 7 P 12 
0^1(/)LS 1 0tr*fLTifJEi-^i:*^ 

lfi»te*fflB l 3 Ofc»UT3t^RH*tX»4*PfRSr^T*o-C 
»«Wt»lBl3 0tWtm, 04 (c) fcS*-r±5 
20 il^LS If ^^1 10i:i2<7)LS If ^7^1 

2 0 i ^JftW4»IB 1 3 0l:tO-fWKSnrft5i:* 

tw, cassis 1 1 1 2 1 ttm^m^mm^ 

[0 0 5 1 ] #cl:\ 04 (b) U:*1-J; %hl <DL 
s Hrv^-/n 1 oiOt^fv^iMiSi 
^LSIf^ll 0irf^)SS^^$i:S:*i-^i|R^Ilfl 
ftHiai, ©EiRWDogB 1 4 1 a*>44tefcRttfe*b;/fc 
J*£K5I*L1 4 1 b iSrWi-5!7>f irsR^-f >^fl!* 
f^l4lS:2piU ^!7^W>fV^ffl^f- 
jo v?i 4 1 coi&mwU 1 4 lailLS I ^v^a- /u£rifc#fl 
-rZt#c\Z. % KfflRSITLl 4 1 b^»l<DL SIfy 
^1 1 0&rj?£3l# tt, ilOLSIf^/HOSr 
!7-r^r/KvfV >^ffl^f-v>l 4 1 Hi^t^o 

[00 5 2] WC N 57^^*^^ ^JB^f — v>l 4 

1 oJ5»gS<aJifc:, ff>(s<y K£r*L#l^y — 

^f — y — Kl 3 3RXJiTV# — y — Kl 3 6£r 

fitfci, gy^K7u-^yt-y^-Ki 3 3 

£fglc7)LS I f 5/^1 1 0<7^gB«lffil 1 2 

fv v^i7>r + i 3 4^xvmm'tz>o n^Lsif 

[00 5 3] *tvl N Il(DLS I f S'7 P 1 1 0SI>^2 
COLS If >>yi 2 0?rW/^>^v>l 3 5\-£ «9 x 
|2<7)LS I fy^iffiWSlOLS I f yZftOT 

mmms<y<!r—i?i 3 5^&»ai-s«t 5^»«B*nt. 

^^iS^Sr, Sl^LS If^yi 1 0MI2OLS 
50 I fy/l 2 0^tt)?*HR)IUl3< r^ria^ 
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^2«LSIfy/120 <D±.ffiRZ$m IfflLS \f-*y 

-fi i cxDTm^mm^y^—^i 3 5*^sa$*5 

33i$l©LS I fy^ 1 10 <00»gBttffi 112MS 

^yf-f ■Y l 3 4 (ri >9^^$nTv^co-c\ 

L S I *:~J=l— 4 ■>?i£^*f 4 l/-!fm*"r—i/\ 4 

1 frtb±MbTMfrbt£Z&mz&W}-fZ>m. LSI* 

V\ ^co^, y— K7 AcoT-7* — 9 — Kl 3 6 £ 
WtJftlfjlfclH-Si:, E4 (c) »^i-J:5*JR3«)|t 

[0 0 5 4] *3©^Jfc»l»K:«5iN»#:Sg«fcJ;5 
f2©LSIfy/12 0C0_hffi,&T>*S£lC0LS I 
f S^l l OOTffijWMH^y*-— 5*1 3 5*»f,«ffib 
TV>3fc#\ IlCLSI f s/7"l 1 0WI2WL S 

l^s'7 p i 2 0{c3g£L.fc?gUi, Hols l^s/7°l 
1 OCOTffi&T/S^COL S Ify^l 2 OCOiE^b^ 

[0 0 5 5] »JB^j/-Jr-^l 3 5©*Slt « 

1 COL S I *f~y~f \ 1 0St>*^2C0L S If7/120 

co-£lH¥£ t^Li\fc«>. 2o©l s i ^-yy'fr-r^J 
airway 4 y^Mi^J; 9-W^nt45*« 

L S I 1 0S^2©LS I fy/l 2 0C0J? 

$^nmo. 3mm-efc-5.t-r-5i:, ^V7°l 2 1 
<£>ifi5$H:/h£Vv£>-C, jftO. 6mmCOjf:£cOjg^iyco$f 
|g/<y4r-5?l 3 5 4-#Sri:A5T#?)o 

[0 0 5 6] «T> 3 «?3fetft»IIB^filS¥* 

frSS«©*2©«ig*jfe^oV^t:, HI 5 (a) ~ (c) 

fc#i»i,*a*&iMi-*-3. 

[0057] mi^m^mtmm^vx. hols 

I fy/l 1 0ig2©L S I 2 0 htf&mte. 

1 l t'Ozfl 2 1 ir^tt^t^^^tbt^SLS I 
•tv?a.— /w«rWfc&, 1215 (a) tr*-TJ;5l-, Si© 
LS If y/1 1 OMf 2©LS I f-y^f\ 2 0^^ 

3 5»=±9»IIB*tihi-«. 

[0 0 5 8] ffim'<-ytr—i?l 3 5(D±ffi^t>*T 

ffiS:^4x^«^W«LT, 0 5 (b) Kl^-t-J; 5K> 
|£ 2 CO L S I f'/7*l 2 0C0±ffi,&l>*S? 1 COL S l*5~-y 
-7°\ 1 OcoTffiSrWflg^S"^— v^l 3 5A»P>S&ttJ£-£fc 
m> y-K7l^-W!>?-!l-Fl 3 SSrSfDftif 
«»t5t, 15 (c) KS*i-J:5*8 3 0?$aiffl2*fc 

[0 0 5 9] LS 1*^3.— >\><r>w.£tp"\^<X*\y? 

micx&t. &mmm/<ytr-i> 1 3 5 &mz> 



(7) ftffl 2002-124627 

[0060] cm 4 (Dmmmm) wt, #»b«> as 4 <d 

[00 6 1 ] m4 0)|S;K»ttfc:«5¥*flsSe»i. »1 
coH^Mffiiw#^^^Bi^*3(fSm2COLS 1^5/ 

t-120 coiffiir^sjifr 1 3 7 tfmfc^&mn% last 

iDIS^TV^, SWRflci 3 7coflti£i LTI4, 2 
t Nlc^fftc:®t>*?)1i«SccoDflWt/i' 5 ^^^-C^S fccox- 

/o 5h<nxi> iv\ 

[0062] {.vastonmrnm ut. *«fl©*5© 

[0 0 6 3] «5<Z>3a6Jg«^«5#*frig»4, f3 
comS^ffilc«-5^3St|s:^BtC*3ft-5m2C0LS I 
7-120 co _bffijc»*M*: 1 3 7 *:*t£«%«tjlli 1 3 8 \z 

[0 0 6 4] JB4XttSe5«5HJ6»«Bfc«<5 i N»*81t 
KiSi. S2»LS If-y7-12 0»±ffil;g!f!ftl 
20 3 7*il^^t^5feft< S?2C0L S I CO^^tt^JtfS 
7C^<T^2C0LS Ify7l2 0\Z&\?Z3m&fc± 
#V^»g-et, 3S2COLS I^s/T-l 2 0K3§£bfd» 
tttt*M*l 3 7A^^<M$}15„ ^co4&-£\ M 
2C0LS I =)-yrf\ 2 oco_hffi[;:£fcf?*H£i 3 7^S@^$ 
ixTV^fc*, oi9, Tl7* y — K 1 3 6;J53£t/TV> 
S^fatKMIBllfcfefSMfcl 3 7^@^$tiT^^fc*6, 

R*ffflO^/i*ptL-5coT% JfeSfcttflMSfcT 5„ 
iO [006 5] Sot, ^4X(±m5coH»fli(wffiS^ 

ir/J«T*#5co-e, laimkB-O&mtffltZivft-rsf fa?" 

fgco l s i r. t iss-e^ So 

[0066] (me (ommmm) kt> j4e36w«>sb 6 co 
mmmmz&&¥&&mwRxmmj?mte*D\,*x. ms 

(a) ~ (c) Sr#flRU**se>ttWi-5. 

[0 0 6 7] £i\ HI 8 (a) , (b) (i^-Tipt-, 

40 X{rJ;i9^fi!c§tt7cLS I 5r*-T5^1C0LS I 

1 1 0S.t>*m2COL S I f-y7"l 2 0 Sr«J5tLT*5< 0 

^icols I *f~y~7 \ i oco^ffi±(c:{±#«fccortg|5fl;lS 
1 1 ljJ*»jft*;h,-CV *ffi±05««es»CM:rt 

a5«®i i i t«««ji-«i^$ixfc^a5fl:ffii 1 2^^ 

^§tltl^, *fc s f 2©LS If y/l 2 Oco^ffi 
±K*i»t*SSlWLS 1 0WrtSB««l 1 1 

ir^i-SgMi^(4, rtSl5«®l 2 2«^t*i 
9 , ^rtaifl;^ i2 2ro±friiA U< c u xiiteAyfc*? 

,fc«?&3A<>"7 , l 2 1*S0J^$^TV5„ 
50 [0 0 6 8] HI 8 (a) K^-f- J; 5 ^1C0L 
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S I *f-y?\ 1 Ot!l h -K7l/-i k ^>f/<y K131 
fc^ftf^KlttJBl 3 2S:ffl^ti*t5o. Z<DW&, 

K 1 3 3^L S I /u^ffS^riRj^lilS+ASBte 

13 1W ^i— y - K l 3 3 ± 19 fcffitf i 5 #jS£fl£Sn 

V^o -€r<^ Aufi DfcStf^-f ^^17>T^1 3 

4 J: 9, IKDLS 1^5/^1 1 0<DftMmMl 1 2 
<h |j-K7i/^^ vt-y-Kl 3 3i:S:»jKt 

So 

[00 6 9] ms (b) ^i"<t 51-, ^l^L 

5 I ^jy^l 1 OtC4o{t^^2c^L S I ^yfl 2 0C0 

x * ^ ^f - -X 9 is fc° ^ «t 5 mM b , 

10 1 11^|2^)L 

S Ify^l 2 OAV^^l 2 1 i:^M^Wt^)o 
[0 0 7 0] Hk^, MS (c) fc5*-j-J;3fc, S£l<£>L 
S I ^7/1 1 OSrgc 
Itfc^ iPJEE^— yui 4 OSrftTSitT, I2^)LS 
If5/7 p 120SrIl(^LSIfs/yi 1 0^*fbTJ¥ 

ffi-r^o mm&mmi 3oit I2(dlsi 

fy7 p l2 0^«I5«i:, Il^LSlf^y 
1 1 O^SBWffil 1 2 £/K>"7^ >^!7>f + 1 3 4 £ 
5 ± 5fci£j8**o ^COgL M^/H4 
0l:±?S2^LS I^^l 2 0*#JELfcRJ»-C, 
J&JMftflMBl 3 0R:»br*oBMtXHdni«lS:«fto-C 
1 3 0 SrWbS-erSo 
[0071] ft, Il^LSIf^yil0il2^)L 
S I ^-y^l 2 0 fc^BBte*«*nfclftl»tt«llll 3 0 

0\--tZ>t. IlWLSIfyyil (30 L S 

[0 0 7 2] Jfcfc:, ttlftttffillBl 3 OiSWttSi:, SI 
8 (d) tc^i~J:5tc:, JOES'— /n 4 0l;i J;5;fjpjBE£r 
tifflTtZo Z-<D£?{Z1-Z>b, Il(DLSIfy/ll 
0 ^||2cOL S I ^y^l 2 0 t tfWR&mifc 1 3 0^ 

io— *-fbs*tr*5i:#^ ftnnmi 1 1 t^yy 

12 1 i:«s«*t6&fcSM*SixTft5 L s I ywtfs 
^^(1 ffilRttWlIB 1 3 OK«»t536^flMt*nftd>o 

[00 7 3] #C^ X mi<DLS \^-y~f\ 1 0, fll 2 tO 
LS 1^5/^1 2 0Rtf^/<yKl 3 1 SrWJB^y^ 
-^1 3 5teJ:5«MB#Jh"f-« 0 ^cofg, y-K^u— 
AOT^^-y-Kl 3 6 fcjff 0fl*f ^6 

[0074] oiok»fl»cflia *^c#:^e(r ± 5 



(8) faM 2002-124627 

Il(DLS I f"5/7 P l 1 0O^SB«ffil 1 2 fcsffV 

•M^HtJIBi 3 otriDWfrh/ri^fc*, 0*9, Ii 

COL S I tf-yfX 1 0MI2^)LS I TyZfl 2 0 <D 

TV>Sfc*. SIlOLS I^^^l 1 0Stf*2(^LS 
1^5/^1 2 O^bftS L S I /^S:itih-r6^ 
JtE*0*#t^ltffl»iB^*10LS I^y^l 1 OR 
Z$m2<DLS I 2 0 <D±ffiK«ftfc L#V><E>-C\ 

70 1 CO L S I ^yzfl 1 0&I>^2(DL S I f ^7 P 1 2 

0 co£S^j& $ nt v ^ a T/u =■ r> ^iEi»^5ffiBTtt 

[0 0 7 5] Sfc, IB6 0|tft»«lKfi(S2NirffttB^ 
KJS*ffitt, ll^LS I^^^l 1 0<?5^SB««1 1 
2fc>f y — Ki 3 3 t&tfl/y*-* 1/9? 4 iri 3 

4fc±9SafcLfc«K, Il^LSIf^llO^ 
SB«ffil ll<t^2cOLSI^>>^ P 12 O^a^t/I 2 

1 tS:SB«i-5fcft, |2^)LS \ 2 0 coi^-r 

|20LS I ^yZfl 20OW|l^)LS I 

t?^:#<-e#50tr, L S I /KD*ffi«SrfS]± 

^r^mSo Mitf, $2WLS I^^^l 2 

0 <^7f^3? l^LSIfi/yilO CO^gR®® 112 
^rtffly^tC&g-r^ J: 5iw1-5£, !2(^LSIf5' 
^120(0 liaoSS^S^l COLS l^yzfl 1 0O1 
i2(^g^^^LT^jO. 2mm/hS<ft5§«*^ MS 
2(DLSIf^/7 P 12 0^X^#<f^:^^t 

^Jxtf, mi <OL S I fy^t^X^e. Om 
m^t^^ni, ^2 (OLS I^y^O^Xtt, 

[0 0 7 6] JBi^»5 0lHt»Mlu:a3V^Tr±, US 
1<7}LS I ^~v^f\ 10ir^2C0LS I^^l 20^r 

V*-'^#M<F>%\ <OL S I ^v^f\ 1 0C0±iC^>> 
7 p ftSftt»2^L S I f y ^1 1 0 SrS^Lfc8, JK 

1 CO L S I 1 O^^Six-CV^^^^^L 
T^V^m^oTLS I ^e^- ^SrWTtJ: 

[0 0 7 7] £fc s ^1— ^6<OjlJK®ffitC*3V^-Ctt, 
rtg(5S®l 1 1 t'<^7l 2 1 <tS:g!ttS^:5i:*tc 
Il^LS l^yzfl 10^r^2C0LS I ^ y ^ 1 20 
iS:lftl»tt»flBl SOtiO-iWttS^^o/^ 

2 1 ^gpm^lll 
<b^^^l 2 1 t*ftAsf£mzS:Vm&L>fzr£. %1<d 
LS I 10<t^2(DLS I fyzfl 2 0 iKDtK 

50 [00 7 8] ^fc, mi-^6C0HJfe^^V>-C^, 
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SI2C0L S I 2 0 <DfttMfi&V>±\Z.s07 1 2 

lSr«rtbfc* s . rttKft*.-C, Il^)LS If^l 

1 OCOF*3£[5m® 1 1 1 <^±tw/<V^l 2 1 SrJgj*LTt 

[0 0 7 9] *l-«6 0HJfe««i^*3V^TW:, 

lo^glOLS If s/^l 1 OcoJbK: locog?2coL 
S Ifyyi2 0Sr«Itfc^ m^ft^T, lO(7) 
IlOLS Ifs//1 1 0(7)±^1fiSc<DL S I f s/^l 

2 0^*lLtfcJ:^ o 

[0 0 8 0] £<b^ »6^3ttlt»f|fca3V^-Ctt, »1 

IlWLS 1 OMi2(7)L S Ify^ 

1 2 OHftSLS I /UjSqtfffi^y^— 3 

T\ ^lcOLS I ^v~f\ 1 0MS2<DL S \*f-y-f 
1 2 0 L S I ^v/^-/^t7 S y 

^KJRiWSn, Il^LS I f 1 0<^§B«ffil 

1 2 £:ir^ S ^ ^ >r- ^(^ift ^ ^^>fV >-^!7 

-Yirl 3 4^±9S8KSnT*5«iS (BGA) "Cfci 

[0 0 8 1 ] 

[*0j*>8b*] *l^¥«*8»w±5i, fg2<DLS 
I ^y^CO^ffi^jBK^tbTt^L S I ^6«4Lfci 
teS?2<7)LS I ^y7<D±m\^&ttZ>mm'<vtr—i?\Z. 

iffii^sntv^Ls i ^few^bfctttt^^y 

tf*flSbfc5, &JREj»^Sgi^#<*o-Ch7^^ 

[0 0 8 2] »l^»*afi«»J:*3V^-C, ^2 COLS I 

COLS I f :/^7F£ESc$ix~CV ^-5 L S I bfcffo 
^Omicttft $ tl Z> t #fc , SMS'* y^^2^)L 
S I ^y^<D_kM2kX$&'{ s<y K^Tffi^foTV^^ 
HMS^y^— ^***S/hS<*S<o-e, *^co 

[0 0 8 3] glW*ift»fm^T, ^2 COLS I 

mmztscmmtntfbtix^zks »2©lsi^ 

[0 0 8 4] »2^»#8iH±5i, S2WLSI 
fy^±ffi|n»rtSntV^LS I*»fe*£bfcfl(ltt 
IS2C0LS I ^y7 r O±ffitei3lt5»llB^!/4r— 
ajbTl^««a»&Jtt*$*U Il^)LSIf>7^± 
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ffifc»/*Sft-CV*S L S I ^e>5S4Lfc»ttfg 1 COL S 

««^?>»«*tl53t«), »lM»2WLSIfs/7 F 
tC^$nTV^LS I KSSI^T, pn^CO^V^"- 
K«H4^^tbfc5, 4IE»©«tt***<4oth 
9^^#^**ftbfc5^5 4:V^5IB«Sriaart-* 

[0 0 8 5] *2<75^»ff««fc*3V>-C. I2^LS I 

/0 ^lotiJ^y^^bSfflttv^i, Igl 
SU«2(OLS Ify^rtSntV^LS I 
£ bfc*R^fflllt fctttt $ *i5 t ^-v^ 
|?2<DLS If ^^iiMflOLS Ify/OT 

So 

[0 0 8 6] *2^*SW*:»J1K*5V^T, ^2 COL S I 
^^^(DJiffi^^tt^^g/^>^-v ? ^^^ffibTV>5 
««te*WM«c*K*tb*bTV^at % »2©LSIf^ 

20 ^^stt-rv^Ls i ^e>**bfc»^»»^-»«t 

[0 0 8 7] JB3 0**f*««teJ:«i, IliOLSI 
f$/^»t;i2WLS I f y^#£Ett^V^*(Z>/h 

# V^Jhffl»JB^JS 1 <0 L S I f 5/^ J Rt>*^2C0LS I 

^y?(D&i£m^m^z*m*mmx%z><nx\ mi 
jo [0088] mi<v*mfcmw<Dmmfjmz3:z>t. m 

1 <DL S I f^y^ 2 CO L S I fy/, ffsf^y Kft 
I f y^Jiffi&tW^ KcoT®co'>&< £ 

K(OTffico/>^< t h^nnmttii,x^^(D 

X\ |lROl2(7)LS If y^fc^JifcSiVCl^LS 

[0 0 8 9] *2 0iNi«BI«fl5«»*jSK:J:ai, # 

f»^>f/<y K*>TBff*>'>*< fc*+*ttW*libT 
V^£>t\ IlMS2(^LS If y/ic^nrv^ 
5LS I^b»^*B«SIKS»Sil5 Q Sfc, L 
s I ^-v^— /u^JV$^/h$ < x*^ \?T-(<DM£fc'h 
£ V * t # -C , * t'f f rt ^ *5 5 «tflg^SKWitt^5?6 

[0090] m3<D¥mfcmm<DWiigJjm\-£z>t. m 

1 COL S I fy/, |2(OLS I fy^»tMyt-9 
50 - KSr«MB^y^— ^teJ:5, IB2<£>LS if y ^co _h 
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MRlM 1©LS I f y -7<oTm<n>'pf£ < th fAMA* 

^n^enmrn-tzzoiz^-tztztb. nhft&^m-fc 

iif^^tli, ^2©LSIfy7'©±IMf 1© 
L S I ?-y7(DTm<D'pt£< t £:$M-immi-X^Z> 
<DX\ HWl2roLS If y/tf^tlTV^L 

[oo9i] m4<v*m#mw?>mmjjm~ ist, ^# 

mRXl%i 1WLS If y :/<£>TE£> ^ *gBI2Stti bTV * 
-5<7?"C\ ilWI 2©LSIfy7 , l«$iltV^ 10 

ls ifrbm±-tz>$y*mmz%tWt£nz>o ls 

£ a? /Jn £ < x * \ tff -< <£> B5 $ /4S/J^ $ 
V £ t? h „ ff ^ ft lr *3 (t 5 Mi WBftKjte^ffitifc 

[0 0 9 2] ^5W^^«WMit*&i-J:?.t, f£ 
lOLS I f yZftm2<D-LS I f -y 7°i:CDF«aic:3&«£ 

-T-^^^® 1 <D L S If y ^W^gflfM^ftftiJirfe 20 
«-T-5SS*-C\ l2©LSIfy/©t^X^f< 
t?#5<^T:\ LS I^^-zU^^grtSft-hl-S,, 
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[0035] 

[Preferred Embodiments of the Invention] (First Embodiment) 
In the following, a semiconductor device according to the first 
embodiment of the present invention and a manufacturing method 
for the same are described in reference to Figs. 1(a) to 1(c), 
as well as Figs. 2(a) and 2(b). 

[0036] First, as shown in Fig. 1(a), a first LSI chip 110 

and a second LSI chip 120, which have LSIs having functions 
different from each other or LSIs that have been formed in 
processes different from each other, have been manufactured. 
In this case, the first LSI chip 110 and the second LSI chip 
120 are, for example, a combination of an LSI made of a memory, 
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such as a DRAM, and a logic LSI, such as a microcomputer, a 
combination of logic LSIs different from each other, a 
combination of an LSI formed on a compound semiconductor 
substrate and an LSI formed on a silicon substrate or other 
combinations, where the LSI chips are formed in processes 
different from each other or gained by dividing an LSI chip having 
a large area that has been formed in one process into two. 
[0037] A large number of internal electrodes 111 are formed 

on the main surface of the first LSI chip 110, and external 
electrodes 112 are formed so as to be electrically connected 
to the internal electrodes 111 on the peripheral portion of the 
main surface. In addition, internal electrodes, not shown, are 
formed on portions on the main surface of the second LSI chip 

120 which correspond to the internal electrodes 111 of the first 
LSI chip 110, and bumps 121 are formed of Au, Cu, In, solder 
or the like, on these internal electrodes . The size of the bumps 

121 is approximately 5 lim to 200 jim. As for the method for the 
forming bumps 121, a method for forming bumps 121 by carrying 
out electrolytic plating on a metal film using a photoresist 
pattern as a mask after the metal film has been deposited on 
a wafer, and after that, removing the metal film through etching , 
a method for forming bumps 121 on a metal film, such as one of 
Ni-Au, by means of transcription or dipping after the metal film 
has been formed on internal electrodes made of aluminum in 
accordance with an electroless plating method, or the like can 
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be adopted. 

[0038] Next, an insulating resin 130 made of photo curing 

type or thermosetting type epoxy based, acryl based or polyimide 
resin, is applied to a region of the first LSI chip 110 on which 
the second LSI chip 120 is to be mounted, by means of a dispenser 
or stamping. 

[0039] Next, as shown in Fig. 1(b), the internal electrodes 

111 of the first LSI chip 110 and the bumps 121 of second LSI 
chip 120 are positioned, and after that, the second LSI chip 
120 is mounted on the first LSI chip 110 . After that , a pressing 
tool 140 is lowered so as to press the second LSI chip 120 against 
the first LSI chip 110, and at the same time, the insulating 
resin 130 is cured by irradiating the insulating resin 130 with 
light or applying heat to the insulating resin 130 in the state 
where pressure is being applied by the pressing tool 140. In 
the case where insulating resin 130 is of a thermosetting type, 
heat is applied to the insulating resin 130 by the pressing tool 
140 which is heated, and in the case where the insulating resin 
130 is of a photo curing type, the insulating resin 130 is 
irradiated with light, for example, ultraviolet rays, from the 
side of the second LSI chip 120. 

[0040] Next, when the insulating resin 130 is cured, 

pressure is released by means of the pressing tool 140, as shown 
in Fig. 1(c). As a result of this, the first LSI chip 110 and 
the second LSI chip 120 are integrated by means of the insulating 
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resin 130, and at the same time, an LSI module where the internal 
electrodes 111 and the bumps 121 are electrically connected to 
each other is gained. Here, in the case where the insulating 
resin 130 is of a thermosetting or photo curing type, the portion 
of the insulating resin 130 which has failed to be irradiated 
with light is cured at room temperature or through application 
of heat. 

[0041] Next, as shown in Fig. 2(a), the lower surface of 

first LSI chip 110 of the LSI module is secured to a die pad 
131 of a lead frame by using a die bonding resin 132. In this 
case, a depressing process, that is to say, a process for forming 
the die pad 131 so that the die pad 131 is lowered relative to 
inner leads 133 has been carried out in advance on the lead frame 
by using a die, in a manner where the inner leads 133 of the 
lead frame are positioned at approximately the center of the 
LSI module in the direction of the thickness. After that, the 
external electrodes 112 of the first LSI chip 110 and the inner 
leads 133 of the lead frame are connected to each other by means 
of bonding wires 134 made of Au or the like. 

[0042] Next, as shown in Fig. 2(b) , the first LSI chip 110, 

the second LSI chip 120 and the die pad 131 are sealed in a resin, 
forming a resin package 135 where the upper surface of the second 
LSI chip and the lower surface of the die pad 131 are exposed 
from the resin package 135. The sealing in the resin is carried 
out according to a transfer mold method using a die formed of 
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upper and lower parts, where the height of the cavity created 
by the upper and lower parts has been set to a total thickness 
of the first LSI chip 110, the second LSI chip 120 and the die 
pad 131, and thereby, the upper surface of the second LSI chip 
120 and the lower surface of the die pad 131 can be exposed from 
the resin package 135. After that, outer leads 136 of the lead 
frame are processed so as to be bent, and thus, a semiconductor 
device according to the first embodiment is gained. 
[0043] In the semiconductor device according to the first 

embodiment , the upper surface of the second LSI chip 120 is exposed 
from the resin package 135 , and therefore, heat that is generated 
on the main surface of the second LSI chip 120 can be efficiently 
released from the upper surface of the second LSI chip 120. 
[0044] In addition, the thickness of the resin package 135 

is equal to the total thickness of the first LSI chip 110, the 
second LSI chip 120 and the die pad 131, and therefore, the 
thickness of the semiconductor device where the two LSI chips 
are integrated in accordance with a face -down bonding method 
can be reduced. In the case where both the first LSI chip 110 
and the second LSI chip 120 have a thickness of 0 . 3 mm, and the 
die pad 131 has a thickness of 0.15 mm, for example, the height 
of the bumps 121 is approximately 10 iam, and the thickness of 
the die bonding resin 132 is approximately 20 \im to 30 pirn, and 
therefore, an ultra- thin type resin package 135 having a 
thickness of approximately 0.8 mm can be gained. 
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[0045] Accordingly, miniaturization and reduction in the 

thickness and weight of terminal apparatuses, such as mobile 
communication apparatuses and portable information apparatuses , 
where a semiconductor device according to the first embodiment 
is mounted, can be achieved. 
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